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(54) COMMUNICATION SYSTEM FOR BIOLOGICAL SIGNAL OR THE UKE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a medical telemeter system 
capable of preventing malfunctioning due to the movement of electrodes off 
wearing positions and of smoothly and easily exchanging information 
between a patient and a monitor. 

SOLUTION: This system comprises a Holter electrocardiogram constructed 
of a biological signal detecting device provided with a transmitter 1 0, a 
receiver 14 for receiving wirelessly transmitted signals and demodulating 
the signals for output to the biological signal input portion of the required 
recording means, and a recorder 1 6. The recorder is provided with a 
transmitting and receiving means 1 7 for wirelessly transmitting the signals 
preserved in a storage means and for receiving the signals transmitted from 
the outside so as to wirelessly transmit some or all of the signals preserved 
in the storage means, according to an order provided by the externally 
transmitted signal, and a biological signal sampling device PC is provided 
having a transmitting and receiving means for sampling the signals and for 
transmitting and receiving communication information via the transmitting 
and receiving means of the recorder of the Holter electrocardiogram, a 
relay transceiver 1 9 and a broad-band communication network. 
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$fc. 07 It. MaiL//csalSSl 6©^-^ iattSP6 7 

(cent 3 f * . m gBta^g 1 6 © jsse 

^1 7 (H5#M) ©^SffT>^^-7 1 i. »Piiag 

u tc^wm^m^m p c i * , Ensaft* » f ^ - * 

9 (B6#JH) *jMfflLTfi6»-rSCt*fr?#*^V3 

[0 04 0] fftrtofe. H7tc*Jl>r. HMia^(*ff-^m 
jA^g PCtt. HMiatB^ 1 6 ©KftS fits 17 ( 0 5 # 
flS) i^jiff{cj;0it^^-r3/c*©jiSfir>7 : - 
t9 2Mlt, SISfliaiJ9 3*JJ:D t (i-^C»S9 4AJ 

esRSH3n%. mm*m&&9 4«^^7- 
A$ijtsufflcpu9 5{c^3n^ 0 *ct». wifacpu 

9 5». f»-ar fBtStSP9 6, *^9 7, 

9 8, f-fif^D^AlOO, *3«fcO'*-^-K 



C7) 

XI 

lou, -en^ng^stie., ^-mn^9 9 
« . flyiB^<*fi p c * flwsr s sauce «w * 

f*{f-TO£J|aPC<DjftrlB^X-r AftJMBC PU 9 5 (C 
StOTtt. 1-5* » hgS&Sfll 0 2s6J«W6ti. C 
©-/>l-7^7 h&tt$l 0 2£?>UT. Jtiffitsfclfff 
*t£«©4>ttBg$@Al 9 (06#M) ©3£Sft7>7- 
t91a. 9 1b (HB#JK) i. j£iDBHI* » h-7- 

[0 04 1 ] ( 6 ) aff^X^AO^ftffjfr^X^Aflt 10 

-€■ IT, C©»£©M1^P--tt0 9iC^TJ;5 

[0 04 2] tto^, 08(C^-rilfr>Xf-A^CC 
<fctt«. * JHr^«iKOE«» 1 6 (ClB^ $ tltcfomm 

$ i 9 ux mmmm* v v v - * k j: •? . £#fi-5t- 

BXjA^SPCiCDratCfc^r. ^^-^©fRjA* 20 

[0 043] fit, C©i»^©a{f ^XfA©^:? 
n-tt. 09it*rrJ: Sit. *^£^mtffpJ(c:te(,vr 
tt. *HftHi§5«©ii&<g* i occte^Tr£f*fi# 

OMWa? 8 -*) ©*W£C©tftmflMt©aS«£*fT5 
(Si). ^t. 4 r«fKasm«l o 

*6fi6fisn*fftw«#*5£ftu (S2) . ettasi 6 

©7*-i»iett8&6 7 {OWta?*-^ UTIB^-T-S ( s 

3) . -ec-c. *»«-^sxii^gpcffjHcfct,>r«. m 30 

^©I D (i^ij^^) £Av3L (S4) . -X^X^m 

mm o»t-« iftcc (S5) . 7 s - 

®}Sw*tf^ (S6) . C©J:MtLTf# 6ftfcf-i! 
B8&***©«**tt. h?-* 
M«l 9) *^Lr*Jl/ir^WH-«:*tL/3S(iSti*. C 
©»£. 4>«^SM«i 9{c4st^r I D©SiiS^!ffc)n 
( s 7 ) , raiH;Wttwn«#>i'#'&*ft©ie»B 1 6 tc 

J&^«#fi©rt^^3n (S8) . -r-^IBttg|56 7 

KSBesnrt^BfRo^wa^-af^Biiistir (s 
9) . m&mmi ofcj;y^sffT>7-7-7 \frht£& 40 
asfSi 7^/i-ot, MfBiA^ilff * ^ 

19) &t «£ K> . PCCC^L 

(s 1 o) . comvxtMm^-zicte. ,si 
=g© 1 Difiimzti < s 1 1 ) . atttft-^Kajsap c 

{cfct^rc©! D©ffii2Wton (S 1 2) . Kgl#5& 

#H : *>fi*£#fc:7 s --*aetttt9 6(ciBis?n-5. (s 1 

3) . &*J. #^**«fHM©J9L#PBj&». £.Mmm 
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is^T^ci^Ttr*. 

[0 044] 

5£»mn&m$i&<Dmmigk<DM<Dnmmzw-r &©t 

few s^ftft ^^a^g©i*ff «(c . 7 s - * tetggpfc J: 
u s 2B«s»*rtjiis-tt'caBSM«i oa iitMi, 
c©a»m*i oa is«*fc««i#sK^©*ai3iis 

HHEKl/fc'tV 3>^6&££#m#SljA3£gP C 
4. aWoJ^cgM-T^CiCCcfciJ, MIB'r t — £ IBtSSP 

(ce«s n^omia 7 s - * *iiirae£OTg# a&igiKP c 

iCHXjAtf cfc -5 tcflt L-/ca<l^X 7" A&^jVT &©t& 

[0045] ( 1 ) ^m^mmstuxcom^mm 

1 0 A ©j%5£ 

seo-c. ^^Kfc^^^ft^tfi^gtbr©^ 

§«*Sl 0AB. 01 UC^^^CCHSg^^SCi 
#T#£„ ^cfc, 01 l«c*»t»T» SiBjofii^h^ 03 

[0046] -r^cto^. 0 1 1 tcfei^r. *jDifeWc*j 

t, CPU4O^^LtC0CPU4OtCfcl,>t 
^f-^4 1i, ROM*jJ;0'RAMj!p6&-5>^ 

* SP4 2 «fc Dissnfcgfi^o ^Ai tcg-3o 
r. #m®«-rn^a^3 oa. 3ob. 30c ©Mm 

m-^i. «riBA/DSBftS3 2©W*i^A7J^n. 7= 
- *8Btt» 4 3 KUfSGMMOa 5* - f *A^3 bTlB»-r 
■5J:^«:^$tx-5 0 fit, C© 7^-^13118154 3 «r 

/rt/t, iais$nyt7 =: -^«-^?r^iagi54 4cc c fco^iS 

ft«C. ^SffT>r-7-4 7^/MT^gPcfc0gmLfcff 

^zmm%\s4 5i,c£<om.ij%Lx:, wmc p u 4 0 cca* 

[0 04 7 ] ( 2 ) af§'>X7-A(Cfet7^^i»ijlSf§^ 

1 9 te«fciy&ttfe#80&£gp c ©«fiS 

1 0 a -ctft w*s J; o't bis $ nfc>c^0 7 s — Mian 

*S0(J 1 K*»S*A/S<fcWi LT©Sff^ 1 4 . IB» 
S 1 6 *j «fc eWSSfc* 1 7 £/MT 5ci4<. MfB^iM 

gftm 1 0 a <kK>mm<hz>Mm&nmf<D<pmm&m 
«i 9*^-Lrj£«a©*? h-7-^«c«fc«j. aPiiBS 

fflii 4 mmm t come ^ t 7 & f 1 - ^ *j ct o*^fs^© 

ot, *J|)!iS^CcteCiT». mrtB^Jl'^^SI+4 LT© 
SM^l 4 (04#M) , IB»S1 6fcJ;^-^ff^l 
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fc«fcMSff*il 9 (06#M) *»J:C«fe»fi#JRii» 
gPC (07#M) *. f<D**Sffl-r5Ci*s-C# 

[0048] ^ct, ^mmm^c^xmm-r^mm 

SmtSl 9 (B6#JR0 ©*£«, i*Sffr>f-^7 2 

^smgP7 3 ^sbm s ^- * «cc» ui^ 
fMR(2. h 1 1 tcm-r£#mmkwma.t Lxom^m 
mi oa <Dm%mT>7-i-47 tom^^xm^m^ io 

9 2 UTSBH9«$ 9 3 -i*^ft3 ft & f 1 - # ft^L 

oa <Dm&mT>7~j-4 1 t^mos^x^ 

[0049] (3) gfr>X^A(D^B<J^'>X7-Alt 

4l/T«. mi Otcmt&'yicffimrzzt&x**. 20 
fir, c©i©^cDSIf^p-«Hi 2*j«fcyia 1 3ic 

[0050] -r&ft^. 0 1 oK^-rafii-'Xf-Afitjs 
(cj:n«. *©s*wftttf^». >M'*<crinH-4i/c© 
*»e#«MH«afcfcwssBsm«i oa ©^-^tats 
gP4 3 (ciaiis tifc^m^f 1 - # «. miaiism « 1 o 

A 4. ififtt^m«Sl 9^LtlA)|If*^ h9-^ 
*«©«{&# 4 Jg7n1t« <>9-fe-i>««) ©tHS 

iift^f^ci^r^Sct^fc^^n-So 30 

[0 0 5 1 ] JWOMWcfclvc. Jh^ir^WHB 

©*#PB36J*»«-^Ba&aaitPcwj©EiiiiK:*rL. ** 
- # ©«wfem^cs*-r £tif$R©iif^£g3fct-&*§i^c 

9 tc*f LT . SRftftfKffiH&eB 1 0 4 iffiBtc&R 
SegT -5. C 4 (C J: <0 . to 1 2£f*M-*fIR &i£g P C 4 ffiS 

[0 05 2 ]fCt?, ^USSWCfc^SMfl^XT-A© 
a^W&J&ff^a-te:, S 1 2JC^J; ; 5ic > *;l^i> 

«tHM(c4ii»ra. SM^wgioasiSi oa 40 

(C4sC»r£mt# (-frWaf-*) £*&H3 (S2 0) -r 

s 4 j±(c . c ©t^ffift f~ % tattsc 6 7 towns 7 s 

-^LrfBirr*. (S2i)„ fct?, SLMm^mh 
SgPCflPKcfcorti. ,*#©i D (^gij^^u) £A 
#L (S2 2) . #Cb>rffifl%f1MI (*?-fe-^) 4fttC 
(S2 3) . ^-SHRii^fi*©*!^*^ (S2 
4) „ t<D£5 fcLX®%fttc7~%mAft-m$<<Dt£m 
«. lEWaft*? h?-* (4>«t&3flM9tl 9) 
T#***MliHc*fi,i8fi3ft*. c©»^ > 

1 9 {C*j'l>r 1 Dosti&Wftft ( s 2 5 ) , PM 50 
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*j&wntf«nE+«SBg«« 1 9 KJSSHMRorts*** 

^£ft (S 2 6 ) . 3B£@ftl OA ©ir-*§BtgSfl6 7 

tcMmztixi>6mm<D'\>mm7 : --$J)W&£tix ( s 

2 7) . S6SftaJ4 6 4B«fce«S6«er>^4 7*^L 

<fcO. *»«#9ai*«pctc»Lai«sns (S2 

8) „ C©B^©^ma-r-^(C«. I D»WSh (S 

29). £.frmmR&mm.pcictoi,>xc<D i Domm 
iWrftft (S30) . wmifi&tttitir-zmm-fuif 

7A 1 0 0 tcj; 0f r -^©^W* s fft)^^.4S^f r -^ 
IBttSff9 BCClBftSftS (S3 1 ) „ fcte. 

tH«©.«# pb* 5 , mmmnm^mm. p c ikoesk:^ 

fW*c4ccJ:D. jA^oi«* > \-y-zzmmux. 
*BSiIf§£fT -5 C 4 *i-C# 
[0 05 3] S/c. ^SH"W©.*#P B*5. 

m^ixiA^sp cfflij©Eg5tcM t . y=-^(omm^m 

fJ:5tc, *-J*^f*fll#BS^KBPCW«:*ji»r. f 1 - 

^s^m^fca^^rieisf : -^^miitf4ft(c 1 -e© 
(S4 0) . -e-c-c. «9fttMH^8n 1 0 4 

ffliJtCfcl^T. ,S^©I D (m^^Ol) (S4 

1) . m>T^-£©)i?tfTi^l©g*£tT^ (S4 

2) . C©cfc54CUTf#6ttfcj8ffi|g*©g#ra. JaJiS 
IP-^7-> <<f«KS5Sm « 1 9 ) ^^Ur^ff 

1 9 «c*j(,»r 1 D©m^ff t>n ( s 4 3 ) . mm 

ififrVttM 1 D*s^$n ( S 4 4 ) . £.Mm^mL&i 
SPCiCis^XC<D l D<DmW^7t>tlX (S4 5) . 
HtilBf 1 - ^ *iteBf9?©«#flS*3W8Si* 
ft-C ( S 4 6 ) . BfrlBKftgaiff ^ » h r)->7 <*«SBf 

m« 1 9 ) fcj; 0 . ntra 1 0 4 I 
D^^^nrant^n^ (s 4 7. S48)„ c©» 
^^sftili 9ic*j^r 1 D©ntig*5tft>n (s 

4 9). ra«*J&(tffttf I D*«ff3tlt ( S 5 0 ) . 
«^m$BiS^gl 0 4{C§{f2ni» o -€-L/-C. C©^ 
wtffi^Sl 1 0 4 (cfcor i>. 1 D©ttB»»trbn 
(S5 1) . fflM&teWtil*%:m2titcy : -~2<DMffite 
**. Jf^tWRiiS^g 1 0 4 ©»S«Mc&m-r 5 ( s 
52) C 4#s-c#£.. 

[0 054] ^tc. WifiLfc«J«3&>6tt**flcfi-«»lftm 

fflrr©»tta»s-rti«as3 1 4iawftssw©«»f^*j«fc 
o t *»m#ifttWM^4. sattiJtt-rnttM-c©«»8iJ« 

-r*i^HJS3 1 4«J8MBSW©ttfP*jJ:Cf*i*«#lftffi 
S&fF4tCOi*. ^-tl^tiH 1 4te«fciyqa 1 5 
*56i^HJ-r^,, «c*j. 0 1 4*sJco*0 1 5sc*ii>r. 
BJ©0I1[±. 0 3fcJ:O'01 1 tcSrr^SBWlff9©«fiJE» 
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[0 05 5] jE»ttgtt=K«-c<Pttffteoi>r 

^ i ©s^sb 1 1 is<t:vm2<Dmmm i 2 tsiftts 1 0 

i3W-eti-etiiE«i&»tttt»«:*S«^tt. 014(t^ 

-task:. ««HBsw©s«^36Jsaft««i<ea. -rat 
^«iT>-7*AMPib tAMPic (cm b mm) 

iP&lltiWf&t ftSiftK. ^«jT>7*AMP2a £ AMP2 
c (NASASfiS) **gS&t»3&£ft-5. C©i*§*> CM 
s M^fflMSt)T>7'AMPl a . AMPlb, AMPlc 
£, NASA8Sagffl^ttT>:/AMP2a . AMP2 b . A 10 
MP2c£, CC 6 mmR}MM}T>7'AM>3a , A MP 3 
b, AMP3c £». SS@«-rtl^aS3 OA . 3 OB 

. 3 oc (c4Bc>rmxrtiKk(li«t«e3tiftc»lH0. 

SP3 2«C*Jl>rBfB©^#m**f»*C t*>t?*«. 
[0 05 6] gflHSfctrft WC©»fEtC-3l>T gfc. 

hi stc^-ri^c m2<mm&i 2±mmmi ot 

cottfitftffli/. tti«Bsw©^&©ttlM.«tt* 20 

ff5. -fftfr^.. MttT>7*AMPlb £AMPlc (CM 
s mm) <Dffl&&1ffl&0> ^ttT>:7'AMP2a £AMP 
2c (NASAli) ©Si*, a«)T>7'AMP2a £ 
AMPlc £©a^C^J^. l£libT>7"AMP2 a <DXf} 

fflira?*agKo-aij*T-xfflij{c««-r*. c©*sm. a 

/DSQft»3 2 Kfel>-Ctt. fl» 1 ©^@Sf 2 0©§§i 
Ed 1 (-) £Ed 2 (-) £©f8i©mftM£f#&c:£#s-C 
£6. -Ttttofc. c©*ffi*S©wse«:J:oT. 

[0057] fet±. *»9!«ae©»jii«cis«««c-3«,»r 30 

c £ a < . m tana 2 fc «t 0*0 3 {csvr£tt«#*MHis 

g©#Sffi©3t^©«^. 3fec>*CC^©gi^aJ©«RS;gB 

jbco^t. ^n^na^©is:tt^M^Bjtg-c&?,«^ 

1/ ft uttHrttcfcc* r < ©RifM*fT 5 c £ ifi-c £ 
s. 

[0 05 8] 

[|SW©J»»3 fira!Ufc||Jg^6BJ6^ftjlO. 
BJK^s^mt-^^jifi^xf-AtcjcnW. £<*ff^ 40 

u c©gft 2n/df#£«ti 
urMs©E»*a©*»«#A*aJtcffl^-r*4a^* 
mrie*m^©^ ; &^L/-cmiS5n/c 

m#*IE»-r*A:«&©ia»*S*«jt*IB«aSi*»6« 
fS, L tc* )l> ti&Wftfr 6 ft 0 . BUE* ^ £ '^Sst©BBfii 
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t±±immfrh ©animism i> . jfa»»6©ja{gm 
^©jg^«cs-^i»r . ioiBiB»*iaccff» 3 ftfcm-si© 

mzm-tztQic. snB*^*^«w-©e»s©jSBt« 

*&£. *iitaBWi«*j«fcD f i£«afi*f 

t/c. m^©aiii**jj:iy f afs««©3Btfg*tf 5 as 

4(c «fc 0 . «S©»3||ttrti{c J: S»ttf^©»**|»± 
0»S£ftK. J9a«i*-fflPJ4©««S[*«rn»*» 
-?fSiS ec 5 c £ # t? 1 5 Effl 7- u y - £ x t- A e w 
JW -SC &#©£• < ©«JhA:W**»4 C £ # 

[0059] fja!Lfc»e.a4*isi©ii 

«wf-$ ©miA^s*^ 6 ft £ jg^tit atm-r 
fttf . ^5>jw«:.m#©tt®*jea-r s c £ it s t 
*i*®-^axjAiigffl'J{cfcor. L*^«ccjaiEft 

[0 0 6 0] */c. ^Hj©aM^-rA«c*$l^-Cti. 

z&mmw&m. m^omrnvtm tmtaz?-* 

4, fi^5C^ffl-r-SC:£Ai-C^-S/cii6, ^ff«-^©»ffl 
7- *©e ffitt^+^CClft^a c £*s-c^ ^> 4*tC. 

©w«*s*©«Rfej»a>6ns«. ..«#witc»-r 
[0H©(8#fti»W] 

[a 1 ] *awK*ss»iif9oir^^fAoi* 
Wfe^^A«ia©-*»0«*^-r«E«BttMH'c*s. 

[H2 ] a 1 {c^r*»m-^*tti*ff 5fc»©*#e# 
*m«B©*fa«jiS»©*n*n»(it»M*^iiiw*4 

[S3] i2 {C7nTSfe<*fl|#4ftffiSa©IS^tt«K:*»W 

[H4] *»Mtc«i*#«-^iE©a(i^^^A{ca[ffl 
[05] ^mmm^wm^m<Dmm^^7-^mm 

t % * * ^*w-©|B«g*j «t C^SISMti©«fiR0!l«r^ 

[06] *^{c#^^m^©aMf^^A{cjSffl 

fi»©»RR«*^f«IS^a ^ ^[5|SS0-C*S„ 
[0 7] 3|c^(C^6^(t##©a<i^X7-A(C3Sffl 

[0 8 ] *mMimz>*iLftmnm<DMmi'zr&ici3tt 
h $ feet o*w$a©8Kti©— mnm*m?$&wm-v$> 

So 
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[09] @8CC^T#&WK^-5affi->*^A©abft£ 

kpt s p - * + - h m-c$> -So 

[010] *^k:^-5*i*ff^cDjifi'>XT-A(c*j 

[01 1 ] 01 otc^-r^Hj^c^sjift^xT-Afcss 

SS0-e&&„ 

[0 1 2 ] 0 1 0(C^T*^BJiC^Sjift^^^A©« 
[013] 01 OtCTK-r^HJCc^^jift^X-^ACDSIJ 
[014] *^BJ(c^S4f*«^CDjlfi^^7-AK*J 

[015] *§&m%z>>£ftm j %m<om.m^x?'j*K.*5 

880-C*S„ 

10 jgft«| 20 

10A m%im 

11 m 1 ©&r$ 

12 m 2 (Diesis 
14 sftta 

1 6 te^sg 

1 7 ggfUig 

1 8 -^JU h 

19 4«i*SffJ§l 

20 mi <ommu 

2 1a. 21b mmi%* 30 

22 ari©3a*» 
2 3 am* v f 

2 4 3!2©«fig8f 
2 5a~~2 5e 

2 6a~26e *2©3a$tt K) 
28 &ft=i*?* 

30A. 30B. 30C m&K-rtitttus 

3 1 sM^ara-rottus 

3 2 A/DSE»9J 

3 3 l&KM&Sttffi 40 

3 4 ^ISSP 

3 5 ittffSP 

3 6 mmr>7-i- 

3 8 ^MSP 

3 9 §!7>ft 
40 CPU 

4 1 Unfair- £ 

42 y-tyW (ROMfeiy'RAM) 

43 f 1 - »eitv 

4 4 ^PSP 50 
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4 5 tIl®SP 

4 6 m&m sp 

4 7 ig<t7>^ 

5 0 SffSP 
5 1 fflfffl 

5 2 m^wn^ms 

5 3 HtHii-TftlfctHii 

54 jg^^fisap 

5 5a~55c D/A£8HB 
5 6a~56c fgifllSgpS 
5 7 

5 8 W«/¥*iWa8 

5 9 maisp 

6 0 a^gpn*^ 

6 1 A2jgP:3*f£ 

6 2a~62c gSbiityiSP 

6 3 A/DSE8MB 

6 4 CPU (i^f-ASMfflVB) 

6 5 3-W>Xf,f 

6 6 fl^gp 

6 7 7=- SIBttSP 

6 8 fi^&gp 

6 9 m^gp 

7 0 ^ffgp 

7 1 m^mr^T-i- 

7 2 ^fiT>^^- 

7 3 jt^ffSP 

74 m'tim&u 

75 ^trnm 

7 6 ^-dziettsp 

7 7 afttt ^RiBttsp 

7 8 *-A*SP 

7 9 ^MSP 

8 0 f-f^Jl^-y* 4 v i? 
8 1 *j*ra»8 

8 2 D/A9aftS 

8 3 Xf-* 

8 4 W 5/ 

8 5 A/DSBftS 

8 6 H7£flf#iS 

8 7 ^WSP 

8 8 midgP 

8 9 m&msn 

9 0 $J8li§ 

9ia. 9ib m^mriyT-r 

9 2 S»M7>f-^ 

9 3 m&m sp 

9 4 {f-Sf^&SP 

95 CPU AlWffllfli) 

9 6 ^-^iBtS.SP 
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97 

9 8 -r — 

9 9 ^assu 

100 t'-^^^t^'p^A 

101 F 

102 > h^MSP 

104 ii^ttfs^^a 

PB J&3 

Ed i (-) . Ed i (+) mm (cm, mm) 

Ed 2(-) , Ed2(+) mm(NASAmm) 
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* E d 3 (-) , Ed 3 (+) m& (CC S ^zg) 
Ed N li (T-X) 

AMPla. AMPl a . AMPlc CM B ^zgfflHttT 

AMP2 a , AMP2 a . AMP2c NASAiifflittT 
>V 

AMP3a , AMP3 a „ AMP3c CC 6 M^fflMKlT 

sw sj&sb 
* io pc £.&mnm.&%im <-*y => > ) 



[hi ] 



[02 ] 
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50 
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J* 
,56a^56c 



U^D/Af 



53^. 
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